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Origin and Differentiation of Endemism in the Flora of China 


WU Zheng-Yi, SUN Hang , ZHOU Zhe-Kun, PENG Hua, LI De-Zhu 
( Laboratory for Plant Biodiversity and Biogeography, Kunming Institute of Botany , 


Chinese Academy of Sciences, Kunming 650204, China) 


Abstract: The paper analyzed 239 endemic genera in 67 families in the flora of seed plants in China . The 
results showed that there are five families containing morn than ten endemic genera, i.e . Gesneriaceae 


(27, number of endemic genera in China, same thereafter) , Composite (20), Labiatae (12) , Cruciferae 
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(11), and Umbelliferae (10), 15 families with two endemic genera, and other 30 families with only one 
endemic genus . Four monotypic families, i.e., Ginkgoaceae, Davidiaceae, Eucommiaceae and Acan- 
thochlamydaceae, are the most ancient, relic and characteristic in the flora of seed plants in China . Based 
on integrative data of systematics, fossils histories, morphological and molecular evidence of these genera, 
their origination, evolution and relationships were discussed . In gymnosperms, all endemic genera are rel- 
ics of the Arctic- Tertiary flora, having earlier evolutionary history, and can be traced back to the Cretaceous 
or to the Jurassic and even earlier . In angiosperms, the endemic genera are mostly relic, and are repre- 
sented in all lineages in our Eight-Class System of classification of angiosperms , and endemism can be found 
in almost every evolutionary stage of extant angiosperms . The relic genera once occupied huge areas in North 
Hemisphere in the Tertiary or the late Cretaceous, while neo-endemism was mostly originated in the late Ter- 
tiary . They came from Arctic-Tertiary , Paleo-tropical-Tertiary and Tethys- Tertiary florisitic elements and the 
blend of the three elements, with many genera of autochthonous origination . The endemism was formed 
when same dispersal route such as the North Atlantic Land Bridge, and the Bering Bridge became discontin- 
uous during the Tertiary, as well as the climate change and glaciation in the late Tertiary and the Quaterna- 
ry . Therefore, the late Tertiary is the starting point of extant endemism of the flora of China . 

Key words: Chinese flora; Endemism; Origin; Evolution 
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Table 1 The areal-types of endemic genera of the Chinese seed plants 
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UU (Pinaceae) VUUUUUU.,.UUUUUUUUUU. UUDUUUUDUUUD 
uugug.agadgugagadguusuuuuuuuuuuuuumusuuuu (OODOo DD) 
YS a Ue a ee SEHE a E DRE eee EE 
Florin (1963) [] Ll] l1] Hu HH Ho] U DD. HN HH HH D] UU]. 120 130 2000 2000. 000 10 |] 
90,00 $, D00000000030000. 00000 (Psudolarix), 000 
(Cathaya) UU DOO (Nothotsuga), B00 UD DoO0o0d0000000,0000 
HDH DEED (HEED DEET HK HK H Oe ECH, GL MH 448,8 870 
DOdOO DD OO DDD DO DO 0D 0000000 

000 (Cathaya) 0004, 000000, UDUUDDUUDUUUUUHUUUDUDU, 
DOdD0000, DOOO0D0 00000, DODO ODO OO D00D0 0000000 
0000,000 (Eschweiler), 40000 (MOD DD0) ODO Doo 0000060 
UU (Ferguson, 1967; Florin, 193) 0 000000000000, 000 0 (Lu 
and Basinger, 2000) HO DO DO DO OO DO ODO DO 0 0000000000, U 
PAS AAA A BE s AI AAA I E E] 
UUUUUUUCO (Liu and Basinger, 20000 DU U DU U UL UE U UI D] D]. CLaricoideae) UU 
UL [LU D] (Pseudotsuga) OO 0D) ODO DO DO DO D00o000000, 0000060 
HEVE EPE E TSE: HA ESA ELE BEBE Abd": 0-0. Hs IEN OH 

00000 (Nothotsuga) 0 000000. 000 C.N.Pagedg0, 0000 
UU (Tsuga) O00. D DOLO BL DELE] EE DE CE CEU] D. OE. CF CE] C] LO. DL. U 7D. 7D 7D 7E UI. U 
Hesperopeuce |] [] O U 

UUUU (Pseudolarix) UDUUUDUUDUUDUDUUUUUDUUUUDUUDU, 
HEU G HOG EA os. ¿8 Ed E Es ED TCE]! GE ARM Boss 1989) T A 
HA EI oss HH HOTEL U BUDE EH DO HK CH HEN D DLE HE BB 
41.041 HDHHDHHUO HH UH HDH UD: (Farjon, 1990; Florin, 
1983000000000, DODO DO OD 00000) 000000000000 
HERD ERC O0., 199900 0000000. OH H OHIO H D es UU 
IUUDDUUUUUUDUDUDUDUDUUDU (Faron, 19090008000, 000000 
DODoO0Do00 0006 (Lepage and Basinger, 1995)[] HH HU 000000000003 
UUUUUUUUDUUUDU, 7-40 30500 0 O Ckeeeria), UUUHUUUDUUDU 
HUE HOH Uds HUH AT EE UE EET se be HOHER E O. 
ui.nDggggtuttuugltlt (Axelrod 1986, 1976; Miller, 1975; Florin, 1963)[] 

DO OO CTaxopsida) [] . O D] O UU O CPodocarpales) O O O O O (Cephalotaxales) 
HunmuuuB5BWWBl (Cephalotaxaceae), O 10 4 000 24000000000 
( Amentotaxus) []U 20 20, 0000 8d,000000 a4m ad. 00000 
INIA ANI AAN ARA AE NAAA MEN IO 
UUUUUUUUU (Cheng, 2000) HDD 000000000, 0000000, 


A INE 


DO. DO DO DO DO0OO>5 DO DD ODO OD OOO D00D00D0Oo 08000, UI 
DODO DO DO DO DO OD ODO DO DO DD 0d 000000, 0000 Phyllocla- 
daceae, DO 00000. DODO DO DODOODO (N. azn), DO 0 000,060 
80000000, Bd 0000, DO DDD OD OD OD DO Do0D00 

HOU CTaxales) O O O O O O (Taxaceae), YODO HH H SO (d ddl 
Amentotaxus), VO DO 40. 0000 O0O0O00U0O0O0OOO0O0> O 10 1000000 
OOO (Torreya) -LggHgggHHIWgdapcBLu tsm Bd E 
DUDU. BODO DO DO DODDODOO0DO (Florin, 1963); [1] HH 00000000 
HOO ai; 19500000000 0000000000000, 00000000 
(UU Criffiney, 1985), Bl BO DH UO DH UO DH. CToreyo)t] 0000 (Lil, 2001a) UU 
uguguuumggsuusuuusumuuuHu.dggaggasadgguuuuuuulluilutLlutl 
u.uuaumusuusuumuasuuiuuuuHuuHuliuiuulHliltLulululullu 

0O ODO (Amentotaxus) 7-40), OOOO Pseudoraxus O QUUUUU. dud 
o0O00OO0OOO0O0O0O (0000000, 2000; Cheng, 2000), 00000800000 
uugumugugsuusuuuguusuduuuuuduiuu.uiuidgugul (Torreya) OU 
uguguuugauusuuduuuuuuuduusuudusgsuu (DCODODODoooo0o 
(0:00 000-0190 UK H UH, HRH HH HE H Eos E HD BE 0.07 
410408000000, DUUDUUUUUUUDUUUDUUDUUDU, UUUUUI 
HAH H DKCH H TT) HHH HG H, HEH HD RT HESE HHC D 
ugugumugugauusuuuuusuuuumgsudusuuuugusuduuumuuuiu.uliulul 
(il), 2001b) UUDUDUUDUUD, UUDUUUUUUUDUDDUUUUUUI 
Ha 00. BE 00.000.871 0 44-40-08 8:=-1 H DD HOER Bg ER EI 
ugudguauululuiullilil (Austrotaxus), Cheng (2000) [DI] HH U 000000 
DABO DO O, DBODO ODO DO DODODDODO; O Bobrov] (2004) OO D O U 
OOOO (Austrotaxus) YODO DO DO DO DO DO DO DO 0D0 00000000 
DODO DO DO DD O, DODO DO DO DD 00, UUUUDUUUDUUUDUI 
ugugumuugsuusuuuguusuduguuuuuiuuluuuHiutuiuullblutlutlutLlutl 
DODOODOoDoOoDO (N. Caledonia) VOU (Ry) DADO B LH EL BL 7B. 7OL B. UO 7E 7E 7. UI 
uugu.uügmÀauaguaguuHiiutluiulullulutLutLlu 

oD0000000000.,. 00000 CGnetopsid)d OO 30000. 000 %, 
O00000., UUUDUUU (Welmischiaceae) O O O0 O0 O O O (Ephedraceae) YUU. 8- 
XD gui ggg. DHU DENGE, 30. S HD 
DUDUUDUDUUUDUUUDUDUUDUDU. OO 14000 20000000 O  (Gnetace- 
a) O00000. DO BO DD OD 0D 000000, 000000, 000000 
HHH: H HHH H HDH HIERT HSH HHH SR HH HS HHH 

DU. UUDUDUUIU, BODODD 000, UUUDUUUUDUUUIUUUI 
D000040050 1700, 000000 110.0 147, 0000 1000000 
EA aa Bt Ea aaa aa 
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ENS r3 Bl 
2.1 HUDUDUUUDUUUUUUUU 

Dada ag Ong Ogg 0 00000 (0000, 2002), 15000000000 000: 

000: DUU MAGNOLIOSIDA, OD 00000020000, 0000000 
[| O (Magnoliaceae), SU DO DO OO OO (Manglietiastrum), [|] O O O O € Sinomanglietia) , 
DO OOOO CParakmeria), U O O O C Woonyoungia), | O O O ( Boongiodendron y), |] U 
I EE ss E DE HO PE H D 04-08-08 HIE ACHT BEBE BE E |o Hl 
[| O O (Annonaceae) [] 10 , O UU C Chieniodendron), [] [] HH EH B HB B. B HE Ll 

000: OU LAUROPSDA, 40000020000, UD D DO UO D D. CLaurace- 
ae), 10, DB D D HE] CSinosassafras)l]] UD B. D] E] D] . OUUU (Calycanthaceae), 21] , 
OOOO C Sinocalycanthus) UU O O C Chimonanthus)), VUUUUUUUOUUUU. UU 
uuuuiliibtlutllutll 

000: 00 O PIPEROPSDA, UU 200 0] DO HH DUO DO . LO U DE BEL D. U LE I 
[] (Aristolochiaceae), 11], DO DO (Sarma), OO 0H] HH B] OU DO, BH OL UO BD. O LUE UE Ul 
DoO0>000000000 (Saururaceae), 10 UU UU (Gymnotheca), U DUDO UU 
IUUUDUUDUDUUUDU aes OO ODO ( Gymnotheca) 4040000000, 00 
PA AA E AMEN ARA A 2 ea Na 
(Saurus) DODODDO (Meng, 20300000000 000000000000 
DoOdo0o000060 

000: DUU CARYOPHYLLOPSIDA, 37/0000 200000000000, D 
UUUUOUU (Chenopodiaceae), 20 VUUUUU (CH D U D 9 U Archiatriplex i D] O O 
( Baolia) , DUT (Caryophyllaceae) [] 20 [] [1] . LH [ll [1] [] (Pseudocerastium) [] [] O O, 
0000 C Psammosilene) DODODODO DO DO; DO D. D] UO DJ. (Polygonaceae), 2 
umm.üuuguBiili Preroxygonum ý Hl D HH D DH] D] DO. D BH] E] ELO D D] (Po 
rapteropyrum), (LO D UU DU Ud 00000 

000: 00 0 LILIOPSIDA, [j 100 0000 4000, D] U U D] UO 000000 
[|] EH B EL EL B] E] ED] E] (Convallariaceae), 20 0 0., OU U O (Heteropolygonatum), |] O U 
O CSpeiranha), DO DODDODO, DODDO ODO DD DODODO 00000 CAntheri- 
caceae) [] 1000, UUUUU CDiuranthera), DO DO DO B BLU HOO 00000, U 
uuuüuillllll €Cophyiun) t 0000000000000 0000 Corsiaceae, 
DODOO Cooper D OO UUO. DODO ODO 00000, 0000020060 
DODOODODOO (Wu and Chen, 2004)[] O O (Orchidaceae) [] 1000000000 
HEEL EE HH EK EA NEEN HE HEEN dE das 0-0 0:08 HE 
UUUUUU (Bromeliidae), OO liil] D HH HL LO HO. DUUDUDUOUUDUD. UU 
DODO00000,o0D0Oo 00 CAcanthochlamydaceae) (O O O , 1998; Kao and Kubitzki, 
1998, Wu and Chen, 2004) OOO D] D] D] [] (Wu, 1988; Antonio Salatino, 2001)[] O OU UU 
uuaguagauu.tnuguuuiubeilHtiuulltlutlulittili- ——0 U U U Velloziaceae [] [] 
HE Ho HERT UOA DO DO EE T ODO ME AAE EEE E 00000 


A IEA 


DODOODDODOO (Beknke D, 2000 00000000000, DO00 00000 
DODODODOO CA. bracteata) DUO. DODO DO ODO DO DO0O0D000000 
pd0000000, DO O DO ODO DO D0ODOO Daiso 000000 (Davis [O], 
2002; O00000 , 2003), HBODODO DO DO DO OD ODO D0 0000000 
DUDU. DUUUDUUUDUDUUUDUUUDUUUDUDUUUDDU (00000) 0 

DUDUDUUUUDDUUDUUUDUUDUUUUIU CZingiberidas), O O D O O 
HOUUUO (Musaceae) DU, Hn DH UO BH HO. ] LO BH. B] DEO HD. DL C] D 7. D] (Musel- 
la), Q Ul] O (Zingiberaceae) UU 180 20 HU B HH B HU HU EE 7B. BE B. EE D] E] (Poidae) 
OOOD (Gramineae) Y 100 000000., HU 70000 0 DU (Bambusoideae), [] 
ugüug-*ongnangmnnpnugguggugmnougaggopnag.nuagggagugu 
ugugumuugg.agaugaggagusuuguuH.dgagagugggusuduuumsudguuuul ci 
uguguuugsuusuuuuusuduuuggudusuuuuH»duagausud.uduul.l 
uudduuuullutlLtl 

000000 eudicots” 7, 8000000000000, 00 0 O Ranuncu- 
lopsidal] OO BDO DO DO DO HL DE HL D... OD 0000000 Lardizabalaceae, UU O 
00 2000000., 0000 Sirofrancheiad OOO UH HH B0 D] D. .. 0000 7-40 
uUi Sargentodoxaceae, Dl] D Hu HO BUH XViduiml» OUOU 
HOU. OO 0O00 Arekeeialjt)iülllüuluuüiuüuduuu.tuduuuluultlulutLlutl 
DOd000000,0000 00000 Lardizabaleee 0 O O ODO OD 000000, O 
OO O (Ranunculaceae), DU 40, UU HU DH DU DU D. (Kingdonia) E] CH E] UO HU UL U ODO 
uuuiguulliiulilili DO Anemodemal] 00000 Metanemoe UU UU HH UO D] U LI . 
HOUUUUUOU; DODODO ODO DDOO0D0O Urnphsad] OU D] U D. U DL E] D) CCircaeast- 
eraceae) O O00. DODO HL LL HL HL OD HH D. DoD] D] DEO. HH CE O. HH ELO. HF. BE DI UH 
O, DD U O D Oxelman and Dën (195) 0000 00000000000000000 
[|] C(Kingdonia) UD OO, DO DO DO DO DO DO DO DO ODO DO Do0o0DoOoDo 
0. UUDUDUUUDUUUDUDUUDUDUDUUDU UU (Wu and Chen, 2004)[] 

OOOO CPapaveridae) O O O O O (Papaveraceae) OO 0 U UL B ü D U U D]. C Eome- 
cn) THUUHUOUUUUEUO.OUUUUUUUUUUODE ( Sanguinaria) YU U O 
uudguuuullutlLtl 

000: 0000 HAMAMELIDPOPSIDA, gp 0000000 000,000 
HH Bb "08 dep B op Beg E Br b b BB LB E 
H I s D p ggg MI H EHs-mBgugsgmu.gHWT IppEadgsuu. 
ODO DO DO DO DO OD OD DO0ODo0DO0O (Fortunearia) D] O O O O C Sinowil- 
sonia) DO DO DO DO DO OD OOOO DO DO OD ODO ODO doo 00000 
OO CEndress, 1989), UU 0000 ill. 1999a,b) DO DO DD 0000000 
O CForunearia) VOD ODO 000 d 0) DOD DO DDD OD D00D00; 000 
[] (Sinowilsonia) VO UUU UU 0000 O Molinadendon [] O0 00. 000000 
0; BOBO BDO DD OO) UUUUDUUUDUUUDUDUUUDUUUDUUUDUI 
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DUDU. DUUUUUDUUUDU DUUUDUUUDUUDUDUUDUDUDUUUUDUUU 
ODO O Zwishenmitteln[] J UU (Gregor, 1978) DO DODDODODOO (00, 1984), 
EDO EE 4-00 400 He ERC, ET d EE ES 00-440 KH HO 
199000000000 CShaniodendron), UDUDUUDUUDDUUUUDU.DUUU 
OOOD (Wu and Chen, 2004), VUUUUUUUUUUUUUUUUU OUUU, 
1992); DO 0 000 Fothergilla 0 000, DODDDOLi0 (97) [] DNA [] DU. U Ll U 
OOOO Ey Paris 0:18:50. ED ETE NUE OUE G0 E Hr BEE 80:08:90 
UU Parreotiopsis DU. DO DO ODO DO DO C] D D D] O DO DD] D. (Lil, 199a, 
bNUUUUU £vbucklandia O DU 7-1000. DOD0 00, HH DB D. 000000000 
DOADODO DO DO DO DO DO DODLOL (Smiley, 1985; Lakhanpal, 1958) O D 
uU daaagomn 107-100 000 cassa) 1000000000400 00000 
(Zhou [| , 20000; DO DOD O DD 000, BD D D] D] D] ODDO DF]. (Friis and Crane, 
1989; Zhou[] , 2001), HO DO DO O DO ODO DDD 0000005 00000000 
IN AMAN RAS AA O 
“00000 Camentiflora)” HA HH (10000000) 0000 Betulaceae 0 0 O O 
Juglandaceae [] [] [] UDUDUUDUDUUDUUUDUDUUU COstryopsis) 0 20) D000U0 
HEUSER e LE EA, E H sa a HE DK EH SH OCH 
DODoO0D000, DO 0000000 (00D00)0000 (Oma) 00000 
( Carpinus) [] [| (clade) DU O O O (Chen[] , 1990 UUUUUUUUUUUDUU, 
[] Manchester and Chen (1998) JUHU | D] UU B. B. ] HL HL D] D] UO D D... D. DO. DT. DE 7E. 
Cranea; HU DO DO DO ODO OOO DO Dd 0D000,) DADO DO0D0 000000 
UUUUUUU (Wu and Chen, 2040) 0000000 (Cyeocarya) D] U B. U UU O 
OOOO; VUUUUUUUUEUUUUUUUUUUUUU (Manos and Stone, 2001)[] 
uguaumguguguug.tuguuuuliulu. uitliulli. (Machenster, 1999, O O [] 
HO E PEER OCA EH DD: HH BU 

IUUUUUUUUUUUDUDUDU. oo 00000 00000000000 Ros- 
opsida, HO DO DO DO DO 000, HO D] ODO DO OD B. 00000000060 
uuguuuuguuuuultlulutttluluttLilubL li. Daviiaceae[] [] D LU D] B. U LI LU] Ul 
OOO GH, Davidia involucrata, 1 [| [] D. involucrate var. vilmoriniana), UD [1 EU UU U 
uguguuuugulutittuliuuluulll (Steven, 1999, 00000060 
IIA ARS ES LES EPA 

DADO DO DoD0o0D00, 000000000000 (Eucommiaceae) O O LH 
( Eucommia ulmoides), [ODO O, DOO0DD0 00000 220 (Guo, 2000; O00 T] 
DOdDo0000, DOOO DO DO DO 00000, 0000000000005 UU 
[|] (Guo, 2000) DUDO DO DO DO DO DO, HH DD COD D] D] D] BL D. OD... DE UE CE. Ul 
INIA II INIA E BE EUST Del De epo ORK AA 
DO HO Conidae 0000, 000 so*200000,) BOO0D00000 -400000U0 
DO, BOBO OD BD DD O DO Doo do o0oo0000000, 00000000060 


ol 0000: 000000 000000000000 591 


E po EB gg. Bu e ag ua «d.e ECO EU 
Wo pL DERE OS ADESEL E 
2.2 UUDUDUUDUUDUDUUUUUUID 

uuguugugud-uumluulliuusiulululluiliutllulltlutlutbLutLtLu.:. 
IIA A AN A AS 

UU 2390000,0006U (Gesneriaceae) O 270 UU (UUUUUUL. 
2004) (OU 20040 00 204 0)000, 800000000 Cirad0d00, 000 
HJ H BE EE KI R Es HO DERE DD ELO HK 0 08890 D 
HE aa ELE se B EE Ee Bsp O P EB ENE P atra HP B BER: BEE TEBEO 
(Klugeae) VOD Hu . BOBA D DD D] B] - 00000000000 (000, 1999)[] 
Vt YP SE E ODER EECHER EE ER HR ERE EE A A 
(Lamiidae) [] [] UU E] CD] E] D] D] D]. (Scrophulariales) OO 80 0000000000050 
uguguauaugusuuilullulultLliliül (Scrophulariaceae) [] [] HL U U LH D] U D D LI. 
IA ERE ab Ee E DES E SEE GT EpL EET RES SEDED LEO B NASA AO 
0. BODO ODO DD O OD DDD 000) ODO DO OO 00D 0000000 
PA AS AE AN AN 2 PB E 
MEA a ee a Lada al 
DO0d000) ODO DO DO O DO ODO DO 00000000 0000000000 
DOdD00000,) BOO DO DO 0000000, DUUUDUUUUUDUUU 
"UUDUDUUUUUDUUUUUDUUUDUUUDUUDUDUUDUDUUUUUDUUU 
DOd00,) BOO0D 000000, 000000000, 0000000000 
Sat AE ECU MUAR BUE 0040-44 EE] EC GR Ds 10 8-0 EECHER D 
HO HD UEBST 4,4009 0-0 4410.65 HHH DK D 
DUDUDUDUUUUDUUUUUUUDUUUUUDUDUDU UU Bournea, VUUUU Th- 
amnocharis|] Q O0 UUU Tengia [] UDUUUUUUUUO Tiffmey (1985) O0 D D 7B DU U LU LI 
CREA Maa Aaa a ata a aa do red ERE 
0. BOBO DO DDD DO DODODODDOO Clakhtajan, 1969) 0000000 (Wolfe, 
1975) DODODO ODO O CKubitzki and Krutzsch, 1996) O O DO 0 000000060 
00040: 00,00000,) DOD0 00000, ODO Dd 0000000000 
—O0D000000000 

UUUUUUU (Compositae), UU UD O (Asteridae) D D LO D D 0 U D BD UL LU 
201] H BB LB HL EIL EHE E] HH E] DB UU (U UU Cynarieae, Cichorieae [] Senecioneae), O O U 
uguali (Mutisieae) DU DD DO DO 000000000 Myripnois, 
DOdDODO ODO DD OOO DDD O0O (Nouela), YODO DD DO DDD 0060 
DOdDoDo0 00000, 000, UUUDUUUDUUDUDUUUDUUUUUDUUU 
podo000000 (2002) pgo0000000000 600, 00000000060 
E a i daa Aaa OA OA Oo RESER BREE E EESE NR RRE 
48000 (O00. 193; 08 0 H4 2003); DOOD POUR ees 2 Bo oo 
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DO ADO DO DO DO OO DO DO DO DO DO Dd 000000000, 0000000 
aaa DN KE ERR ER Os Er E 004 AG EA 00H CARE AR KERGER 
O O (Davis[] , 2002) [] 

DODODOoODODO (Labiatae ) (= Lamiaceae), OO OOO 2000000060 
( Cardioteucris) [| [] [] ( Caryopteris) TV DU UU. O O Wagstaff (1998) JO HH O EH] 
UUUUUU ( Cawopteris) [] OOOD (Teucrioideae) OO O, UO D UO 0 U DU. D U UU O 
Sau. RM DEED EK a DH e DEE, HR: El 
UU (Lamiales) [ [UO U U DU U U DI D UJ. Verbenaes DU U U D]. U 0 UU. UU « 0060 
HEH END HEH CH Hr WE bp HE S BS HD HE KE EH H HI HCH 
(Teucrioideae) [] [] UU EH H EH EH] UE] E] EL W.W. Smith [] OO O O , O Cantino (1992) 
HOUUUOU., 000000000000 cayopeis), UUUUUDUUUUDUUID 

UUUUUUU Teuroideae [] O O UU (Kinostemn), VUUUUUUU (Ar 
ugoideae) [] O [] UH [1] El € Holocheila) QO DB D] D D] U0 Oo U (Plectranthoideae) O O E] [] 
OO O O €Heterolamium) |] Prasioideae [] O O O O € Bostrychanthera) {J TOU BH B E] EH] E] 
OOOD (Wenchengia) UUUUDUUUUDUUUUDUUDUUUUUUDUUU 
ugugumggapgag.aüauggugugagugdguuuuu.tiuutulultutLututululul (Wu 
and Li, 1982)[] 

O O O O Cruciferae ( = Brassicaceae), OO Hi uU HU B 100000000000 
En EEES ENEH AAA Os AA De ER EE DHA EEG DESEE RE El, A 
UU -UUUUUUUUUUUUUUUUUUUUUU (Hegde, 1976); D D 000 Ll 
uuguuguaguausuuuu:ulululullutüultLutlulitutluutlutLutlublitltLtlutltltl 
DUDU, 00d 000000,0020 0100000000 Shanagrilaia i O D D] UI 
(A-Shehbaz[] , 220000) D liio d in o Bü d B HO] OO 000000000000 
DOd000,) DODD00o00 0000 «a ull. (Capparaceae) 000000) O 
HH EH, 1000-0008 4-0-20-0B 0-80 8-80 04 E ad 0 C onse 
kamia’: OOO oa 0400400000000: 1.080 00 
DOdDo00000,) UUUUUDUUUDUUUDUI 

HAE EE DES HEB EP HEBES os EE EL Er EE ERES BED t E SEDI HDD 8 8 SEDE HE HI 
(UU CUmbelliferae), JUUUUUUUU CH DU D B OD B. B] DE. UE DT E] 7. DI 7E 7T. Ul 
PESIMA AAA E EHE SEES SEA SA A AN AN AAN 
ara EK S EE BE De WA 041 bob br Unos: “EL LEO pe LOB E EY, 40 
PEI EUER RE UU ANN 

DO O (Rosaceae) JUUUUUUUUU. UUUUUDUUUUUDUUUDUUUD 
EERE aS Oo DP Bs SEE KREE SEA ERSRR WEI E REOR Es Ep SE VEER 
Hr HHH Jä BER anat LEE E BE S Oe BE IE EE BGB BEES RH 
uu»umuguguuluuuuulllutulululliututlutlttililull. (Spiraeoideae) [] 
OOOD (Rosoideae) HO Ln uL IL UO HL] 140 «XH p o d ddduiuutelutueluelultl 
uuguggugugdgugugdguuuuuuuuuuluiuusutuuul-.uliutlulutlutltl 


A IEA 


gado 000%*00% UUUUUUUUUDUUU 

0040 on 0000000000000 (Scrophulariaceae), HOOD ODO UU . UO 
DO OD DO DD ODO ODO Dodo DU (Ziaengphra) VUUUUUUUUU. DU 
DUDU (Remamia) UU, UUUDUUUUDUUUUUDUUUDUDDUUDUUID 
(Xzangia) UUUUDUDUUDUUDUDUDUUUDUUUUDUDU. 00000000 

0500000000000 (Asclepiadaceae)d 0 50 0000000000 
(MARU AB UER e AA Ae EL TET Ee OAT BD E E EE HI 

DOSADODODODO OOO U (Magnoliaceae) H O O O O (Melastomataceae), [] 
HCH HEU E TUHA ta Ed DR HR B BE HE D ELT E HE ER 08400 1.0 
1880000000000, DODDO DO 00 DO OD Do0o0D0 000000, OULUN 
Aaa ada Ata. AE EBORE BT E DESEE] OBL HER EE CEP ao 
umnuuusuuuuuuuBiBluHlull CSprophyon), BO 00000000000 
UUUUU (Barthe) DO OD OOOO DO ODO DO ODO 000000000060 
uta Hs SEE BREED LPS EE OE HKH 

DO gd od 0d 00 Doo o0 00000 (Boraginaceae) UD 44000000000 
HHH DDR EU EDH BE HE E HKH Udo: tad ET HHH OH D 
uguu.ugguuumusug (100 00,20300 0 4000,)00000 ( Sino- 
johnstonia) [] U O O O C Omphalotrigonotis) VOU D] HB] B E] E] E] BJ E] OU UU € Thyrocarpus) 
UI O AD A RO IU ANA 

UL D DU.  (Rosidae) D DU DL D] 0 D (Saxifragaceae s. str.) JU, 000 40 0 
UE EH ER: DEW sc EP BS 00-600 "EK E ORK BOB HB H E 
UUUYUUUUUUU., OUOU CAssbodes) 0000000 Aslbeae [] D] [] D] U . 
uuuHEmiuButuiuitutLuutultlil (Spiraeoideae) O O D] D D O CArancus) D U O 
DODODODODO (Mukderia) D O DO O COreimophe) DELL UU D]. U B. UL U. « 000 
EE EK HE HHH EEN GN DO EE A O DAHL DDR AE 
uuuuililill ( Saniculophylum), DUUUDUUDUUUUDUDOUUUDUUID 

DOdDOD 0000000000, 000 40000000000 (Sapindaceae), 
000000 (Guide ggagogog 00000000, 0000400 ent 
DODODO CKoelreuteria) D 40, DODODO DD DDD DO, DODODDDDO, 
PAE AN A EA RA AA AS AA CR NANA 
DADO BD OO ODO OOO OD ODO 0O 0D 00000, 000000000060 Degeneri- 
aceae [JU UDDUUUDUUDUUDUUUDUUUUDUUDUDUUUUUUDDU (Xantho- 
ceras) DO DO DO ODO DD O, DO DO DD DO DODDOO (Eurycorymbus) 0000 
DADO DDD OD ODO, DOD LODO XHandeliededron) UUUUUUDUDUUDUDUUI 
IA III AAA ONDA Ea 

UUUUU 30UUUUUUU0DU 60, 0000 (Theaceae), O O O (Araliaceae) , 
OOOO (Styraceae), O O O (Caprifoliaceae), [] O O (Rubiaceae) O O O [] (Acanthace- 
ae)[] [] BU. D. D] D] U D. : 
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DO DO (Theaceae) DUDO DO O X(Dillenidae) O 00. 0000,000000 
DO DO DO DO DD OO DO ODO DO O DD0DOD0o0o0o0O (Camelia 4000000 
O00000., Hoe. (Tuautcheria) O O00 O00 6-20) 110-0200 8 HO HE B EE] 
(Pyrenaria) |] (UGUUUUUC. 195, BWuuiutiuuullutlliul. (Schima) [] O 
UU O CApterospema) [000000000000 Clemstroemoideae) O O U UU 
(Ternstroemiaceae) (Prince and Parks, 2001), [] U O O O O € Euryodendron), [] JU UU 
A BATH ED 4-90 

UUUOUUUUUUU (Comida) O0 0. 000000000000, BO U LUE UI 
uguamguagaumuiuulutrliuriiuiuuuuuliliulltiutiutluilutlutelutLtlutlLtl 
(&yuBguuuuiuiuulilil)ctwen 22000 00 300000, DU O (Smopanax) D 
q44000,000000000 Oreopanax UU D OO (went, 2001), 00 00 Ll 
DODODODODOODO (Aunarioparax) O UD EH EL UI UU DO O (Pentapanax), | 
p0d004000,000 000000 Teraanax) 4000000000, HUDD 
DO ADO DD OO DO ODO ODO DODODOOo UU Merapanax U UU Wen and Frodin, 
2001), DH EH EH B B] EL E] BJ] EE O Metapanax delavayi ( = Nothopanax delavayi [| Pseudopanax 
delavayi) DODODO DO DD ODO UO. DO HE. UI D] UO. DU D M. david 2[] 00, 00060 
uuaumuguululluttLlutLulll (Macropanax) || | Metapanax L] O D] OLUD 
(000) (Wen{], 2001), O O, Metmpanax(] BU ODO DO UH DU. D] UO 7. DO U. 7E 7E OUO. DE. 
uuuduulultlutluttLlutlu 

OOOD CStyraceae) H UUDUUDUDU, UUUUUDUUUDUUDU 120,000 
00 10,000 30000,00 200000000 (CSinojackia) Y 2(-4) U., O 
q4400000,000000 €chanaiosrax) 4000 000)0000000 
DO ADO Dd 00000, 0000000000000 CMelliedendrn) 00000 
HEB EIE HH HOO HP BS TEE BEBE B BEI DEU OH HOND HH — DE: D 
T2 pg d ge ed Sm sgg cis q 20/90:0 T 445] EP DES Do 07,8 
Area E HCE: G: a ara aaa a Ena pee ERE 
DoOo0o00000D0 (Rehderodendron), UU O CHalesia) E] E] B. EL UO. EE D] EL EE UE DE D]. LI 
[|] HH EI]  CTralau, 1965; Mai, 1983, Manchester, 1999), Fritsch[] (2001) UU HU O EL] L] 
uuuauuluBulli CHaesa) D DH DU U DH U O CHaleia) OO DO, UD U LU U U 
[] CHalesia) [] HL B] L] L] U OO CRehderodendron) [] HB HH B0 0 0 . HO U DEO D LI UI 
HE BTE EHE LASS EE BIS] S ED E D] d BLUES ETE b DES ELE HE EBERT E Bub ED BE] 
040-0440 -0-0-014 0-41. «(1999 HIH 407 -00-0-0/0 EE LE EE HIH D 
O [] Fritsch (1996, 2001) DO iud DO DO OD DO DO Odd 0000000000 
00000, 000 Fritsch (2001) Op o0D0d00000000000, 0000060 
DO DO DO DO DO DO DO ODO OD 0o do doo0o000000,00000 30060 
0. UUDUUDUUUUUDUUUDUUDUDU 

[| O O (Caprifoliaceae) | 21] 0 D] DB. B O DB D E  (Heptacodium) |] U O O ( Kolk- 
witia), WUUUUUUUU (103000 (0), UODODOD DO 000000000 


A ETA 


OOOO (Heptacodium) U O O ED] O  (Lycesteria), [] OU O (Lonicera), D O O O ( Sym- 
phoricarpos) [] 90] 9[] ( Triosteun) D 00 DD O (Pyck and Smets, 2000); O00000 
000 (2n=28) VUUUUUUUU. OUOU O Heptacodieae (Zhang [] , 
20020 00000 (Dipelta UUDUUDUUDUUD, OD OD OL UO. C] UO. 000000 
D AERA: is le PAP BEE WEE ENER A E S CR ER 
0,0000 140 0 149 p014SAp 000. 0000000000 8-10000 
UUU. DUDU €Znnaea)[] 

HEEL BE EHE B adas HE EUER BEP DEDERE EE HE 40-00 048-0000 
( Emmenopterys) JUUUU (Duna) DO OD, uud ludi 0000, 0000 30 
III DO DO ODO €Guihaiothamnus) , |] U O ( Trailliaedoxa) | U O O O  (Tsiang- 
ia), 004000 040000009000000.388 440, Poo ooo oo 
uuuululul 

DUU (Acanthaceae) [LU] i Bo DO OD DO B] HH DO DO D. EH] . 0000000 
(UU UU CStrliantheae) TU OO OGusticieae), [] UU D] U HEU UI. D] O HE D. DO. 00, UU 
DADO DDD 000010, 000000 (Kudoacanthus), OO UUO., U DL UO U LI UU 
OOOD CXParachampiondla), UD O0 DOLO C Paragurziaffia) U UL E] UO U DL D] U D DI UE U 

0200000 0 EU 0 li Adoxaceae, Calycanthaceae, Campanulaceae, Caryophyllaceae, 
Chenopodiaceae, Convallariaceae, Crassulaceae, Euphorbiaceae, Gentianaceae, Lardizabalaceae, 
Papilionaceae, Polygonaceae, Rutaceae, Solanaceae, Zingiberaceae (1 (-2) [] ). O 150, O 
oO O UUO UO U U Calycanthaceae, Caryophyllaceae, Chenopodiaceae, (Convallariaceae, 
Lardizabalaceae, Polygonaceae, Zingiberaceae [] 70, TOU H H H DB B. HH HH BJ B] EE HEEL EE D] . 
HB EERE TE CER- A D) 04 8-00 DH RH 

ODO O CEupharbiaceae) [] [] O O O O CMalvidae) OO 000000000000 
0. BOBO 00D 000, UDUUUUUDUUUUUUDUDUUU DU (Archileptopus) 
UUUUOUU (Phyllanthoideae) O O HH D] L] B D] D] O C Zeptopus) HO 0, 0000060 
DoD000000 (Speranshia) 0000000000 (0000)000000060 
H e HERE ST HL D 

OUUU (Crassulaceae), 00 0 0 DU (Rosidae) 4, 00000000 
(Penthoraceae) JU, ODO DD DO DO O OD OOOO DD 0000000000 
0000 (Kumgia) 080000 (Oase), 0000, 0000, 00000000 
PEINADO AAA AU 

0000 (Rutidae) [] O O (Papilionaceae) OO 00000, O 440000000, 
DOdDOooD 00000, 002000000), UUUDUUUDUUUUDDUUDUDUU-, 
pa00000. 100000000 7-2, 7-3, 7-4, 13-1, 13-2, 14SH, 149 0 O 
uugauugugudug«auuluu»lulliubuüultLululitutluuttLutlubtltLlutltlLtl 
DODo000 00060 (Sophoreae) DU DU D DU D. CSalwenia), 00000000060 
DOd000,) BOB DO Dd 0D 0 000000000 (Calpurnia) 00000060 
SAA EA Eb: Ora 0004 00 88 200-404 000008 00 
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UUUUUUU (Rutaceae) DU, O00 240800000000 O00) U 
( Psilopgganum) DODODOD, OU0U0U., BODO DDD 000001000000 
O (Citroideae) [ILLU DHL D] D] 00 O (Poncirus), 10 0 HD] DO OU DU. 000060 
WHK CE EJ HC E E dE E BE ALPE BE ET e DE BEBE HEEL CE EP HK HE se LE D EE] 
Rutidae [] [] L] DO B]. U DO DO D] HL] D]. 0000000 

0008000000000 (Comida), O Y] (Viburnaies) O0 0000000 
DO O (Adoxaceae), OO DD DO O DO DO 000000000000 (Sambucus) 
000 (0000, 2000; Eriksson and Donoghue, 1997); OO D) D] HH D. UE UE D] 000 
u.guagagggdguguagduusuuuiuuu.tuugdtiutultutlulultLtlubtlutLltltlLtl 
UUUUUUU (Adoxa) 00000) DOD ODO DD OO DO 0000010000, 
UUUUOU Creradoxa) QO LU [D]. CSinadoxa)l] DHUUDUUDUDUUUUUDUDUUU 
UUUUUUU., UUU (Adoxa moschatellina) QOO UL | 1] ODO O0 HL D] U D. UO UE UE Ul 
E ERBRECHT] EPA EE HERE HR ELE] DEED, CHEM] 8,0045 499970 0 E DH HHH 
IAN ANI EE NANA a E 

DO OO U0 Asteridae [] O O O OU 0 O (Campanulales) [| O O O (Campanulaceae) [] 
11908000000 (Platycodon), [] 14SH [] 00000 CZeptecodon) t| 20000 
uguauagauuuu (000, 129, DT] UO UL DE UO DE] D DE D] D] € Eehinecodon) D] 0 U U U 
(Homocdon), HUUU., DODO HO UL ELO B. DO FE. ; U H.E] OL DDD 0000000 
BE EL 7 ASA Ea SEE EP EI aso Paca O EAE BP O DREI AR RE 

DODODODODO Canidae), O0 LH DL DL D] OO COleales) OO D) D] D. U LI 
O (Gentianaceae) JU DODODODODO DO, UUUUU CL£atouchea), DUUUU. UU 
po0d0000000, 000000, 0000 Lomatgonipsis) 000000060 
pDod0000, 00000000 

UUUUUUUODUUUUUUUUUO (Solanales), UUUDUUUUUDUUUD 
HEEL duum HB gH HO OT DH CECR 0.0000 OCHE DE 
LU (Lu and Zhang, 1986), (D D DL D] E]. (Atropanthe) UUDUDUDU.DDUDUUDD 
OUOU (Anisodus), Q0 -UUDUUDUDUUDUDUU Sepia) D D] U BU LU O 
uu. uud 0000 000000000000 (Przewalskia) O0 U U U 000 
UUUUUU (Atropanthe), [D] DU O O (Anisodus), QO ODO CSeopolia) , DUU C Atro- 
pa), VOU CMandragora) UD UU D UO U. D] U DOLO (Hoare and Knapp, 1997; Tul] , 
2005), ME BO UO DO DO ODO O OE. OI. ODO 7E DEO. UE DE LEE U 

uuluuWuuHH 1000000 0 Acanthochlamydaceae, Aceraceae, Actinidiaceae, 
Annonaceae, Anthericaceae, Apocynaceae, Aristolochiaceae, Betulaceae, Celastraceae, Corsiace- 
ae, Cucurbitaceae, Davidiaceae, Diapensiaceae, Eucommiaceae, Flacourtiaceae, Hydrocotylaceae , 
Juglandaceae, Lauraceae, Monotropaceae, Musaceae, Nyssaceae, Olacaceae, Opiliaceae, Papaver- 
aceae, Podostemaceae, Primulaceae, Saururaceae, Sauvagesiaceae, Tapisciaceae, Ulmaceae, Viti- 
caceae, Zygophyllaceae [] [] 300 [] , O I] Acanthochlamydaceae, Annonaceae, Anthericaceae, 


Aristolochiaceae, Betulaceae, Corsiaceae, Juglandaceae, Lauraceae, Musaceae, Papaveraceae, 


O60 IN 


Saururaceae [] MODO DO DO OD OD 0000, 000000 100000060 

[LH HBOBgBglllbl  Oillenidae) [] O O O O (Sauvagesiaceae) | O O O D] (Sinia), 
EEE HH, 03 UE D HDH, s BEES ECH KI 
L.DelsJOUQUUUUUGUUUUUUU 300000000 (Hacoutiles) O O O 
OO (Flacourtiaceae), YU U D U B HL BO HU HE UO 7D. DO O (Poliothysis), HOOD OO U 
gd (100000) BOBO OO DO DO DO D0D0, DO DO0D00000DO0 ( Carri- 
erea) (000, 7040 DH Bod 0000 (fi) 0000, 10000000000, 1 
DOBOd OD 00000) maguimlululiulbil. (Cucurbitales) O O D O U 
OUO (Zanonicideae), |] O O O (Bolbostemma) [OOOO uidi ü 1000000 CO 
DO 00) BO O oO Bd 0D 000000500 18000000000 0000000, 
CA INN IAS EINE ED TE] 
DOBODODDO0 UUL Malvidae DUDU (Urticales) [] , O O (Ulmaceae) O O DU O U 
0. 8800, OOU 18000000, DUDU (Preocelti), DO DL WU D H. D] U D. ODO 
MEH PF aaa atada ds EU Es 4000.04: 4-0 00.4 
DODODODODDODO Eicidae[] 0000000 Actinidiaceae, O HH DL DH DU. 2 
DoO00000 000 CClenatoclethau), YO DU OO DO DO 000000, 0000, 
DoO00000,00 100 4000 (Tang and Xiang, 1989), UUUDUUUUUDUUI 
DODODODODODO (Monotropaceae O DU O D] OO C Eremotropa) DODODODO U 
CANINA A ere ri a a 
(Cheilotheca) UU U LU DB. D UL D] UO FH] O (Monotrpastrum), D HE UO HOO HH C] OH] 20 4 
u.ugugumuguumgugmugsugauuusugaugHudg.datumdutuluut 
DOBO DO DO DO ODO DODODODO0, UU (Diapensiaceae) [] H D] H D] U D ODO 
DODODODO (Bemeuxia) DO DO DO DO DO OO OD DO DO 000000, 0060 
UO €XDiparche) UD ODO DO DO - 00000, DODO DO DO D0D0O0 0D 00 
DODBODODODODO (Primulaceae) O O DH EH] BU D U D] (Androsace) 0000, UU 
uumuluuiuHuuuuiuutiuutiutuulutuliiuli. »Ponatosac) [] H B DH D ED UI LI] 

DODOoDOLO (Rosidae), YODO du dh ü HBOLBH HL. 0000000000 (Po 
dostemaceae) DU 10, DUDU CTemiopsis) VO DODO DO BH. BO. H ELO. HH. BE. UL E7E OE I] 
HOUUUDUOUUUUUUUUUOUN Pakelia), 000, OU DEO DE BE DL EE D. DT U 
ugumauluusHuiBiauudduulutiuluL 

000 O O (Rutide) OO Y 0d 000000000000,)00 000 
(Staphyleaceae) [] TU UUUU (Tapisciaceae) UU 20, 100000000, H 100 
DUDU, DO gd 0000000 (7apiscia OO B DH HB 1€C2 WU. ad dull 
HE s Td EISE DRE BEDS s. BEN 1 aa EPEPBE S as E E 
0O O O London Clay O., 4000, 0O 580, DO DO DO 0D 000000, 000 
HOUOGUU GWU. 20000 0ġ2 00 GWU 00000 000000000060 
(Aceraceae), DO UU 2(43)0800000 1000, 000000 (Dipreronia), [] 
HWH: EDITO. LADA DH H EH BEBO H. HD HUH: El 
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UUUUUUUO COdocrya) DO DO OOO DD00,) DOO0d 0000000000 
O (McClain and Manchester, 2001; Manchester and Tiffney, 2001) [] [] lH] HH HH B] HH BH BE HE O 
UU, UDUDUDUUUDUUUUDUDUDUUDUUU, Manchester and Tifney [] O O U O O 
0. UDUDUUUUUDUUUUUUUDDDDUDUIUUUUUDUU (Bretchneidera- 
eee), UUUUDUDUUDU, DO000 00, DO 000000, 0000 7-2 (15) 
DOd0, BB000 000, DO D0000 0000060 

000000 (Geraniidee) AB 0 00000 00000000000 Zy- 
gophyllaceae, LOU DO Dd OOO Du D] BH HL.. Dh D OD D UD] D] D DO. (Tetraena), | 
Ed D OR DB BD 810-0808 E CE GO HCH, Bee DEAE D 
UUUUUU (Potaninia), [D] HH ü Uü DHL U D. . HL BL BL UL CFL C] E] D. D. D. . UO U DO 7 UI. I U 
UUUUUU (Celastraceae) OO D U U U UO DUE UI. UO UO. O, EE EL OL ODO € Menimopetalum) , 
UUUUUU (00) DO0D0oO0D000000 (Euonymus) OOOO ( Celastrus) [] 
uguaumuuiuuHidulutimtiututlututututiutulululululluüul (Olaacea), O 0000 
uguguuguguuur:ulluuiuulliilull (Malania), 4000, 000060 
OOOD (Opiliaceee) OO D] B UO B H D] UO D D DE U. D. DO D D. DE OL UO DUU (Yunnanopil- 
ia), DODO DO Hu d B D. DO]O 7 HE OE] C] E. DD] OO. D DD UO UO (Lepionu- 
mus), D UD UD. CChampereia) |} Melientha (D D] L| D] ) O 3040000000000 
uu amuuultllu. 20001 

uguaumguguuuuululluliluliulli (Comda) D HDD BW Wl. 00000 
Do0000 2000000, DODO000 00000000000 (Davidiaceae) [] 
0O O (Eucommiaceae), OO DODO, DO 000, 00000 (d00>)000060 
METAT EE RRE dado. 10800 TEO: BRE HE DEBBIE Bos SERERE E 
DoO0d0,0d0000,) DODODD O DO DO DO DO D00o0d00000-00000 
UD UD (Nyssaceae) DU. O00 - 0000 (90) UUUUU (Nyssa) 0, 0000 
DOdDODO 00000 10000000000 cCanpothea)l] 000000000 
00000, 0000000000000 (Hydrocotylaceae) Y, HUUUUU 300 
deta dto R Oo add. 2410 0-0-0:1s 1991-11 0-88 0 
DODOODO (Dickinsia) DODOD ODO Mulmee D UU U BU. lH HH. HE. D. DU. . DEL UE. UE Ul 
DO AD ODO DO DO OO DDD DO D0D0 0000000060 

DO ADO DD OO 0D 000, UDUUDUUUDUDUUUUUDUUUUUDUUID 
(Apocynales) [| O O O (Apocynaceae) [] . DO OOOO O OD 00000, 000 7al 
uugauuguaguauluu UUU) OUOU (form U, B O H DU D U LH UE Ll 
DODODODODO (Parpigynum), 0 2000000 0000000000000 
UODO (Amsonia) (UU - 000,090) OOD U (Trachelopermum) (QU 90) U 
u.uugmgupgagaugsuuuguuugusuuHuuuuuuuluziutuululrllili (ver 
benales) [] , O O O (Viticaceae) TY 10 DB HH B HH B DB HEB 00 U € Sehnabelia), [] [] 
OUO ODO (Caryopters) JUUU, DOD000000000 ( Cardioteucris) 0000, 
UUUOUUUUUUUUUUO 


A EN A 


> HATO Ile REM LCE: EN 

AAA RN A AA A AAA ECO REMISE 
DOd0o00000,) DOD0 0000: 
3T. ER HAH HE C ato ETE s S b b 000 Es EEE O E BE EH Bl 
ugugaugguguagdauguugudu.uuulltutulultLululututuuttLutlubltltLlutltlLl 
DOd000,) DODD0000 05 00000000 -00000, 0000000 
08-044 MECTRE ARU O T] DER HI O: Us HER 00 HD TE E B H 
DO, UDUUUUUDUUUUUDUUUDUUUDUUDUDUUDUDUDUIU, UUUU 
H BEBE HB B B KI B END DK ee BE 8 
0004-0080 HEEL BUB. HO HOH ERD OH D HDH OH ag 
32 DUMAEN MO:D E-D ETA Maum UDUUUUUUDUUUUUDUUID 
DUUUUUUUUUUUUUUUUDUUDUDU 400000000 00000 OUL, 
NI TER H s mE emer E A BI] 
HHH: AHH a, 4996ys UOO HUO HEUT + CECO? E ds TAO 1.5 
PAN INIA UA a E E E E 
Ha 1954 MOTO HH, EE HEH HOH DU HDH ED HDH. ODU- 
DADO DO O ODO DO OD DO DODo0 DUDU (Wu and Wa, 196) 0000000000 
DADO DO O ODO DD 000, DOD ODO O DO DO DO DO DO Do0D00 00000 
DADO, UUUUUUDUUDDUUDUDUUUUDUUUDDU. 0000000 
U; BOBO OD O DO ODO DO O DO DO DO ODO O ODO DD o oo oooO, 
DADO DO O OD O DO DD DO DDD Doo oD0oo (Qian, 201, 200), 000 LI 0 
HOT H DU: ECH HOH E DE HE DE E HMD ECH EH EN D 
HE EBA ETOT Bos: EE A A Ia a EDU EIS EPA RSR 
SEBES KEE esr Bb E He p ss HP PODES S e e a A b Eee BEES 
uugauagggaguguagadgu.uaguduullulultLutuliliulultLluttLlutlueul 
DADOBD 00, BO 0000000, DUUDUDUUUDUDUDUUUDUDUDUDUID 
00, UUDUUUUDUDUDUDUUDU (000, 1989) DODODDODODO (Zhou, 20051 
DADO BDO DD ODO DO ODO Dd 000000000, UUDUDUUUDUDUUDUID 
DO O, Trga Strait, OO LÀ [] H1] E] 00 CTiffney and Manchest, 2001), UNDODO, DO O O 
ugumauguuusuuuuuluuuusuumuuuluuliuluiu.uuuttLuutLlul 
DADOBD ODO, DO DO DO OD DO DO OD DO 0000000000, 0000, 0 
DO DO DO DO DD OO DO DO DO DO DO ODO O DDD Dd Doo ooo E sE 
DO DO DD O DD DOOD0 000, 0000 0000000000 (Wen, 1999, 
20000 00. ODO DO DO DO DO 00D 0000, DO ODO 00000000 


00 U U utu 
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